Interaction of DNA containing Fapy.dA or its C-nucleoside analogues with base excision repair enzymes. Implications for mutagenesis and enzyme inhibition.
Fapy.dA is produced in DNA as a result of oxidative stress. Recently, this lesion and its C-nucleoside analogues were incorporated in chemically synthesized oligonucleotides at defined sites. The interaction of DNA containing Fapy.dA or nonhydrolyzable analogues with Fpg and MutY is described. Fpg efficiently excises Fapy.dA (K(m) = 1.2 nM, k(cat) = 0.12 min(-1)) opposite T. The lesion is removed as efficiently from duplexes containing Fapy.dA:dA or Fapy.dA:dG base pairs. Multiple turnovers are observed for the repair of Fapy.dA mispairs in a short period of time, indicating that the enzyme does not remain bound to the product duplex. MutY does not incise dA from a duplex containing this nucleotide opposite Fapy.dA, nor does it exhibit an increased level of binding compared to DNA composed solely of native base pairs. MutY also does not incise Fapy.dA when the lesion is opposite dG. These data suggest that Fapy.dA could be deleterious to the genome. Fpg strongly binds duplexes containing the beta-C-nucleoside analogue of Fapy.dA (beta-C-Fapy.dA) opposite all native nucleotides (K(D) < 27 nM), as well as the alpha-C-nucleoside (alpha-C-Fapy.dA) opposite dC (K(D) = 7.1 +/- 1.5 nM). A duplex containing a beta-C-Fapy.dA:T base pair is an effective inhibitor (K(I) = 3.5 +/- 0.3 nM) of repair of Fapy.dA by Fpg, suggesting the C-nucleoside may have useful therapeutic properties.